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1 Introduction
The forced oscillation technique (FOT) is a non-invasive
method which is commonly used to measure respiratory me-
chanics [1] using the device schematically represented in
figure 1. FOT employs small-amplitude pressure oscilla-
tions superimposed on the normal breathing. Although it
is more interesting to study the respiratory system closer to
the breathing frequency (≈ 0.3Hz), distortions may corrupt
the measurements. Identifying the best linear approximation
of the human respiratory system impedance, results in mini-
mizing the influence of the nonlinearities (NL) coming from
the device.
2 Detection of Nonlinearities
Due to limitations of the loudspeaker in the low frequency
range, the input signal has to be amplified in order to obtain
a good signal-to-noise-ratio at frequencies lower than 4Hz.
This amplification can lead to NL effects. Using a method
for input signal optimization described in [2], these NL from
the device can be quantified and are depicted in figure 2. In
order to identify the NL coming from the respiratory sys-
tem, the pressure and the flow in the input at the mouth were
measured. The corrected results are depicted in figure 3. It
can be observed that the NL effects are stronger at frequen-
cies closer to the breathing frequency. Using the methods
described in [2], the linear and nonlinear behavior of the pa-
tient can be extracted from these results. Once the nonlinear
effects introduced by the device are separated from the mea-
sured signals, only the NL coming from the patient remains.
This will include effect of both the breathing signal, as well
as effects from the geometrical structure of the respiratory
tree itself. Characterizing the diagnostic capacity of these
nonlinear effects is ongoing research.
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Figure 1: FOT measurement setup. Notations apply: A - ampli-
fier; LS - loudspeaker; BT - bias-tube; BF - bias-flow;
PN - pneumotachograph; BF - antibacterial filter; PT -
pressure transducer; Q(t) - measured flow; P(t) - mea-
sured pressure; Ug(t) - driving signal; Ur(t) - breathing
.
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Figure 2: NL from the device without the patient: original (de-
sired) signal (+); odd NL (o); even NL (*).
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Figure 3: NL from the device and the patient: original signal (+);
odd NL (o); even NL (*).
